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SOV/112-~-59 -1-986 
Tranelation from: Referativnyy zhurnal. Elektrotekhnika, 1959, Nr 1, p 131 (USSR} 
AUTHOR: Krest'yaninov, A. G., Vedyayev, Yu. M., and Nizhegorodtsev, N. N. 
TITLE: Electrical Pickup for Short-Delay Blasting : 
PERIODICAL: Byul. tavetn. metallurgii, 1957, Nr 11, pp 26-28 


ABSTRACT: Delaying the action of an electric detonator can be achieved by a 
thyratron timer associated with a chargeable capacitor. The charging time 
can be adjusted within 0.01 - 0.07 vec by 7 series-connected resistare. The 


pickup is AC supplied at 120 or 220 v, 70 w; its dimensions are 25x 35x15 cm, 
weight 4kg. The pickup circuit diagram is presented, as well as the method 
for, and results of its calibration and checking. The operating error found by 
tests is + 10%. In open-pit work, the blasted area was increased from 2.5 to 
5m, unsuitable-size pieces were cut to one-half, explosive consumption wae 
reduced, and safety increased. 
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NIZHEL'SKIY, P. Ya. 


NIZHEL'SKIY, P. Ye.: "The content of gases in a liquid metal bath during the 
melting of the furnace charge in a basic open-haatth furnace". Sverdlovsk, © 
1955. Min Higher Education USSR, Ural Polytechnic Inst ineni S. M. xirov 
(Diasertations for the degree of Candidate of Technical Science.) 


SO: Knpizangve Letopjg' No. 50 10 December 1955. Moscow. 
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Translation from: Referativayy zhurnal, Metallurgiya, 1958, Nr 5, p 17 (USSR) 


AUTHOR: Nizhel'skiy, P- 

TITLE: The Influence of Ca rbon on the Solubility of Hydrogen in Iron 
Carbide Alloys (K voprosu 0 viiyanii ugleroda na ra stvorimost. 
vodoroda Vv zhelezouglerodistykh splavakh) 


PERIODICAL: V sb.: Fiz. -khim,. osnovy proiz-va stali. Moscow, AN SSSR, 
1957, pp 534-539. Diskuss. pp 650-655 


. ABSTRACT: The investigation was performed in a vacuum device. Porce- 
lain and alundum crucibles were employed in the melting pro- 
cess. An ingot weighing 50-70 g and containing a specifted 

amount of C (0.2-5%) was placed into a reaction tube which was 
then evacuated for 1.5 hrs. The evacuation continued until all of 
the metal had melted. At this point H, was introduced into the 
device in order to clean it out and to effect a reduction of the 
ferric oxides (three times). After another evacuation, during 
which the temperature of the melt was kept constant, H> was in- 
troduced once more in order to saturate the melt. The furnace 
was turned off 5-6 minutes after equilibrium was attained. Ex- 
Card 1/2 periments were conducted under various pressures (20-500 mm 
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137-58-5-8870 
The Influence of Carbon (cont. } 


Hg), the melt being maintained at a temperature of 1550°C. It was estab- 
lished that the solubility of H decreases with increasing concentration of C 
(particularly starting at 1.5% C). A tendency toward increased solubility of 
H was observed when the C content exceeded 4.3%. The rate at which H 
dissolved increased with increasing C content. The shape of the solubility 
curve of H in Fe-C alloys is similar in nature to the liquidus line of the Fe-C 
system. 

Ye.T. 


1. Hydrogen--Solubility 2. Iron alloys--Applications 3. Iron carbide allcys 
--Solvent action 4. Carbon-~Applications 
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AUTHORS: . Pan'shin, I.F., Bershteyn, L.I., and Nizhel'exiy, P.Ye. 
TITLE: The second stage of austenite decomposition and properties 
; --. + of steel after refinement 


PERIODICAL: — -Referativnyy zhurnal, Tekhnologiya mashinostroyoniya, no. 2, . 
1963, 56, abstract 28240 (Izv. Kurganskogo mashinestroit. 
in-ta, I, 1962, 77-81) 


OSD MEAT?" o-) ne dependence of toughness and hardness of 30X2H2M (30Kh2-. _ : 
+ Hit} -steel_on-the-hardening temp. cature_and_on_temperature—and-duration-of.-___ 
’ tempering Was investigated... For hardening, 10 x 10 x 55 mm sanples were; 

' heated during 15 min in an electric furnace having temperatures of 890, 

- 920 and 950°C, and they were cooled in calm air. By the magnetometrio 
nethod it has been established that austenite decomposition begins at 
420«430°C and ends bolow the martensite point of 310°C. Some samples were . 
oil hardered (after heating to 690°C) for comparison. The hardness of air | 
and oil~hardened samples was HB338 and HB477 respectively. ign tempering | 
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: . 3/276/63/000/002/012/052 © 
_:., The ‘second stage of austenite... . - &052/4126 rds 


.:Ancluding heating. time. ‘ After tempering the samples ware oil cooled. The - 
toughness. waa determined on samples at -40°C. Curves of the dependence cf - 
steel hardness on temperature and duration of tenpering (after air and oil 
hardening) were plotted and tables of toughness and hardness are presented. 
AS a result of the investigation it has been established that the formation 
of bainite structure in the process of hardening contributes to the in- 

"" crease of the amount of residual austeni 6 the oO 

~—to-an-ineroase of hardness after tempering at 540°c. 
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ORG: Kurgan Machine Building: Institute (Kurganskiy mashinostroitel'nyy institut) B 
TITLE: Scaling resistance and structural state of chromium mangencse steels iS 

4 
SOURCE: IVUZ. Chernaya metallurgtya, no. 12, 1965, 116-121 
TOPIC TAGS: metal scaling, crystal structure, chromium steel, manganese steel ) 
Atosnvhsad 4 y Fick proedart steal 
ABSTRACT: Considering the shortage of nickel, an Anereasing signitican’ 44 fptached 
to the development of new grades of stainless and heat-resistant steels\ in whith Nt 


is completely or partislly replaced with other alloy elements. indicative of thia ta 
wh ee ee Py -_ mth a 
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ACC NR: 


nd degreased specimens in muffle furnaces at 700, 850 and 1 °C for; 


and, after cooling, weighing them in order deter- 

oxidation rate as a function of heating time.|'Corro~ Loo 
y heating the specimens for 100 hr at 1000°C in a SO9 aT 

‘atmosphere, The structural state of the specinens was estimated by magnetometric mea~ a. 

surements, metsllographic analysis, and measurements of hardness and microhardness: 1 

the steele containing 0-13% Mn have a mixed structure consisting of a- and y-solid 80- 

lutions, Above 13% Mn, the structure is represented by the y-solid solution alone. It 

is at this transition point from a- to yesolid solution that the gas corrosion is the 

smallest, which is why a 13% Mn content may be considered optimal, Thus, the acaling 

resistance of medium-carbon Cr-Hn steels is determined not only by their chemical 

composition but also by their structural state. In this connection, it is worth 

noting that the 13% Ma content of E1921 type steel is highly cuitable. Orig. art. bas: 


2 tables and 5 figures. . : 
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heating annealed a 
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: SOV/137-59-3-7088 
Translation from: Referativnyy zhurnal. Metallurgiya, 1959, Nr 3, p 30° (USSR) 


AUTHORS: Ipat'yev, V. V., Nizhel'skiy, V.F., Viadimirova, M.G. 
—___L err, 


TITLE: Atmospheric Oxidation of Cobalt and Alloy of Iron With 13% Cobalt 
(Okisleniye v vozdukhe kobal'ta i splava zheleza s 13% kobal'ta) 


PERIODICAL: Tr. Leningr. lesotekhn. akad. 1958, Nr 80, part 2, pp 47-56 


ABSTRACT: The authors investigated the kinetics of atmospheric oxidation of Co 
in the 700-1200°C temperature range and of an alloy of Fe with 13% 
Co (1) in the 600-1100° range by the method of periodic weighing of 
specimens without removing them from the furnace reaction tube. 
It was found that the oxidation of Co and I is subject toa parabolic 
law. Micrographic investigations revealed that at 900, 1000, and 
1200° Co scale consists of CoO with small inclusions of Co304 
grains of secondary origin. The I scale at 1000° consists of the 
three following layers: R203, R304, and RO. 

O.M. 
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3/137/62/000/002/ 102/14 
J PM Sod A060/A101 
SP MSO 
AUTHORS : Viadimirova, Mi. G,, Nizhel' skty, V. F. 


ry 
TITLE: Oxidation of molybdenum and its alloys with iron in an air envircame’ 


PERIODICAL: Referativnyy shurnal, Metallurgiya, no. 2, 1962, 81, abstract 21559 
("Nauchn, tr, Leningr. lesotekhn. akad.", 1961, no, 92, pt. 3, 


105 - 115) 
TEXT r he oxidation of Mo in the temperature range 350 - 550°C proceeds 


pasically according to the parabolic laew.. Oxides forming on the ‘Moin the .cours¢ 
of oxidation in air consist of MoO, and MoO... The process of oxidation of Fe-Mo 
alloys containing 5 and 10% fo occurs acco ing to the parabolic law and the tem- 
perature dependences of the processes may be expressed by the equations — 

ey hog Ke > 39,685/%.57, T +,7,64 (for the 5% alloy) ya 
and . 

log K=- ko, 535/4.57T T + 8.0% (for the 10% alloy) 


me scale on Fe-Mo alloys with 5 and 10% Mo under oxidation in air (700 - 900°C) 
Cara 1/2 
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8060/A101 
AUTHORS: Nizhel'skiy, V. P,, Vleadimirova, M. G. 
PEE RESIS SESE 
TITLE: On the problem of oxidation of cobalt in air 


PERIODICAL; Referativnyy zhurnal, Metallurgiya, no, 2, 1962, 81, abstract 21548 
("Nauchn, tr, Leningr, lesotekhn, akad.", 1961, no, 92, pt, 3, 
117-119) 

TEXT: In the course of oxidation of Co covered with metallic Au, the 


layer of Co oxide which forms in air at 800 - 950°C grows on account of Co 
diffusion (by 72%) and on account of 0» diffusion (28%). 


Authors! summary 


[Abstracter's note: Complete translation] 
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AUTHOR : Nizhel'skly, Vv. F.3 Viladimirova, M. G. 7 


ORG: Leningrad Forestry Engineering Acadeny im. 5. M. Kirov (Leningradskaya b 
lesotekhnichesk ays akedemiya) 


( v Ps A 41 
TITLE: Oxidation! of cobalt in sulfur dioxide and carbondoxide gas at high 
temperatures A . 


SOURCE: Zhurnel priklednoy khimii, v. 39, no. 8, 1966, 1689-1693 


TOPIC TAGS: cobalt oxidation, sulfur dioxide corrosim, carbon dioxide corrosion, 
gas corrosion, high temperature oxigation 


ABSTRACT: Specimens of 99 .9%-pure electrolytic cobalt were tested for oxidation 
rqsistance in gulfur dioxide and carbon dioxide at 600-1100 C. ‘he oxidation rate in 
syifur dioxide was found to be parabolic and substantially higher than that in air 

of in carbon dioxide (see Fig. 1). The oxide loyer forned in sulfur dioxide at 
740—950C consists of cobalt oxides and sulfides (Co, 63). The leyer formed ab vty 
_témeratures over 600C strongly adheres to the base metal. The sulfur content in- |_ 
fhe ase formed at 70007 amounts to 10.14% and in the layer formed at gooc , to i> 17 
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12.61%. “Oxidation in carben dioxide at 900—1100C follows a linear rete. ‘the 


rere ae eee t oxidation 
ftoo*rcda"seo* sa0° 700° | sco° Fig. 1 : Temperature dependence of cobal 
rate (mg/cm? hr) in sulfur dioxide 


1 ~ In air; 2 ~ in carbon dioxide 3 


4 


“| oxide leyer formed in carbon dioxide is a thin film consisting of CoO. Orig. art, 


hés;_ 9 figures. Lw. a. Soy . {xp} 
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d Stationary 
“tpgsurenent of Surface Tension in Hetels Using tue 
Drop Method" e paper read at the International Metellurgists' 


Conference, Moscow 26-30 June 56 
SO: CS-3,302,240, 11 Jan 57. 
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SOV/24~58--7-31/36 


AUTHORS: #Yeremenko, V.N., Ivashchenko, Yu.N.,' Nizhenko, Vols 
and Fesenko, V.V. (Kiyev) re 


PITLE : Determination of the Surface Tension of Metals of the 
Tron Family (Opredeleniye overkhnostnogo natyazneniya 
metallov semeystva ec loen) 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, 1958, Nr 7, pp 144 - 146 (USSR) 


ABSTRACT: The authors point out that wide discrepandes éxist in 
‘, the published data on tue surface tension of iron 
~ (Refs 1, 2) and nickel (Refs 3-5) and that only one 

: investigation has been made on that of coba)t (Ref 5). 


measured by two methods, In experiments by the recumbent 
drop method the drop was supported on pure alumina, 
beryllia or wnagnesia in a water-cooled quartz tube with 
guitable screening. Heating was by induction with 2 
raphite element, temperature measurement by 2 preyiously 
calibrated optical pyrometer to an accuracy of 20 C. 
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SOV/24-58-7-51/36 


Determination of the Surface Pension of Metals of the Iron Family 


optical system for photographing the shadow of the drop. 
Pests were carried out in vacuo and also in purified 
helium and hydrogen. The surface tension was alculated 
with the use of published tables (Ref 6). The reliability 
of the method was checked by determining the surface 
tension of aluminium and good agreement with published 
data was obtained. A second series of determinations was 
made with the bubble-pressure method (Figure 2). A 
beryllium capillary was used, allowance being made for 
wall fhickness. Metal temperatures were measured to 

#10 C with a type TsNIIChM-1 tungsten-molybdenun thermo~- 
couple. Purified heljun and hydrogen were used to forn 
the bubble. ‘The results obtained by the two methods at 

1 470 - 1 650 C are tabulated, showing that the accuracy 
of both is about # 5%. There are 2 figures 1 table and 
12 references, 3 of which are Soviet, 6 English and 

%3 German. 
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SOV/24~58-7-31/36 
Determination of the Surface Tension of ldetels of the Iron Family 


ASSOCIATION: Institut metallokeramiki i spetsial'na 
ykh splavov 
AN USSR (Cermets and Special Alloys Tnsel tite. 
Ac.Sc., Ukrainian $9R) 


SUBMITTED: October 17, 1957 
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B138/B102 


AUTHORS: Yeremenko, V. Wa, Nizhenko, V. I., Ivashenko, Yu. N. 
OS 


TITLE; Stationary drop method of measuring the surface tension of 
metals of the iron group 


PERIODICAL: Referativnyy zhurnal. Khimiya, no. 24, 1961, 94, abstract 
243690 (Byul. In-t metallokeram. i spets. splavov, AN USSR, 
no. 4, 1959, 65 - 71) 


TEXT: An anparatus has been designed for the measurement of surface 
tension 6 of molten metals, both in a vacuum and in protective atmospheres, 
using the stationary drop method and h-f heating up to 1750 C. o was ws 


determined for aluminum in a vacuum and in a helium atmosphere. The _ 
results are in agreement with published data. Within the limitations cf 
experimental error, estimated at 7 5%, the h-f field did not influence the 

o value of molten metals under the conditions used in this case. 0 was 
measured for metals of the iron group. [ Austracter' s note: Complete 
translatio ] 
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rn / i) } 90 _g/180/60/000/03/021/050 
AUTHORS : Yeremenko, V-N-, wizhenko EOI, pend Tay Shou-Vey (Kiyev) 
TITLE! Surface Tension |of Liquid Beryllium v 


PEREODICAL: Ezvestiya Akademii nauk SSSR, Otdelentiye tekhnicheskikh 
nauk, Metallurgiya i toplivo, 1960, Nr 3, PB 116 (USSR) 


ABSTRACT: Large grain size and the columnar structure of cast 
voryllium cause difficulties in machining of this metal. 
Since addition of surface-active substances is one of 

the methods used in grain refining, determination of 

the surface properties of beryllium and its alloys is of 
considerable practical importance. Paylor (Ref 2), 
using & semi-empirical formula, calculated the surface 
tension of peryllium at its mating point to be 


1 620 PE ge The object of the investigation described 
in the present paper was to determine surface tension of 
beryllium experimentally, using the sessile drop method. 
The measurements were made at 1 500 °c on refined 5 
beryllium, 99.98% purity, melted in vacuum (5 x 10° om Hg) 
in beryllia crucibles. The density of beryllium at 

3 500 C was determined from the dimensions of the drop, 
photographed at that temperature and from the weight of 
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. $/180i/60/000/03/021/030 
f 
Surface Tension of Liquid Beryllium £195,/E585 
the metal immadiately after hy. experiment and was 
. found to be 1.42 « 0.04 g/cm’. The surfacs tension 
of beryllium at L 500 °C determined in this way was 


2 106 + 35 erefeu The calculated value due to Taylor 
| $s 30% higher than that determined experimentally. If 
the change of density between the melting point of 
- beryllium and L 500 C is taken into account, this 
difference is reduced to about 25% and becomes even smaller 
ndence of the surface tension is al 
However, even then the calculated 
y about 10%. 
‘Although the prese ermine the 
oxygen content of 
they believe that the qu 
the beryLLlia crucible could not b 


of beryllium i 
other metals, the valu 
is Lower than the true value b 
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. $/073/60/026/004 /004/008 
12 6100 waly 220€ B016/B054 
AUTHORS: ©‘ Yeremenko, V. N.. and Nizhenko, V. I. 
TS ~~ 


TITLE: The Influence of Carbon’ on the Surface Tension of Liquid 
yiCobalt and HickelfAs Well As Their Interface Tension 
With Aluminum Oxide v\ 


PERIODICAL: Usrainskiy khimicheskiy zhurnal, 1960, Vol. 26, No. 4, 
pp- 423-428 


TEXT:;. &g there ere no data in publications on the influence of carbon 
on the surface tension of liquid cobalt and nickel, the authors meseured 
this tension in liquid metals and elloys and the wetting angles eat high 
temperatures (1 550-1600°C) in vacuo or in protective gas. Inductive 
heating by much improved apparatus (as compared with Ref, 1) was used 
for this purpose. Figa. 1 and 2 show this apperatus schematically. The 
vacuum was produced by a vacuum pump of the type DBA -100 (Ts¥L-100 land 
a forapump of the type PGH -20 (RVN-20 ud Table 1 compares the authors’ 
data for the surface tension with data in publications (Refe. 4-6). 

Fig. 3 shows the isothermal line of the surface tension in Ni-C alloys 
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the Influence of Carbon on the Surface Tension of s/073/60/026 /004 /004 /008 
Liquid Cobalt and Rickel As Well As Their Inter~ BO16/B054 
face Tension With Aluminum Oxide 


at 1950°C, and Fig. 4 the {aothermal line of C-adsorption in Liquid 
nickel. In weakly gurface-active gubatances, the geothermal Line of Fige.5 
follows well Shishkovaskiy's equation. The curve of Fig. 4 "as obtained by 


ditrerentiation of this equation and introduction of the <elues Of ie 


sn Gibba'e adsorption equation for ideal systems. The fsothermal Line of 
the surface tension of Ca-C alloys is shown in Fig. 5. Adsorption increase 
linearly with the concentration within the concentration range investigated 
From # comparisoa of the influence of carbon on the surzace tension of 
nickel and cobalt, the authore conclude that carbon tn liquid nickel is 
more surface-sctive than in Liquid cobalt. Finally, the authers calculated 
the adhesion energy *, and the tengion O nolid-Liqu at the interface 


between Liquid metal and solid aluminum oxide for Ni-C and Co-C alloys 
(Table 2). There are 5 figures, 2 tables, ané 12 references: 4 Soviet, | 
British, and 1 German. 
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AUTHORS: Yerenenko, VY. N. and Nizhenko, VY. I. 
ae aI ar a i ee has 
TITLE Wettability of Aluminum Oxide by Means of Liquid Tin- 
Titanium Alloys and Their Interfacial Stress on the 
Boundary With Aluminum Oxide 


PERIODICAL: Ukrainskiy khimicheskiy zhurnal, 1960, Vol. 26, No. 5, 
pp. 605-608 


TEXT: In a previous work (Ref. 2), the authors had found that an admixture 
of 0.083 % by weight of Ti lowers the surface tension of tin at 500°C fron 


539 erge/cn* to 155 ergs/cm » An Sn-Ti alloy containing 0.2% of Ti has a 
wetting angle that is much smaller than 90°. This may be of practical in~ 
portance when soldering ceramics with ceramics or metals. From this point 
of wiew the authors have studied the effect of adding Ti to Sn on the 
stress on the interface between the Sn alloy and solid oxide (41,0,). 


Using the data of Ref. 2 on the surface tension © 14g of Sn-Ti alloys, the 
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Wettability of Aluminum Oxide by Means of 8/07 3/60/026/005/009/019 
. biquid Tin-Titanium Alloys and Thefr Inter- BOO4/B065 
facial Streaa on the Boundary With Alominum Oxide ge ta 


! 


wetting angle 6 , and the surface tension G,, of solid £1,0, which was 


set equal to 1050 erge/em according to Ref. 4, the interfacial stress was 
calculated from the relation 0... ° O54 ~ 034° 6 (1). At 500°C, the 


following values were obtained for an increase in Ti concentration Cr 
aed , 2 2 
c, g~aton/1+104 Oseq ergfem &, degree Oy, 48 erg/cm 


a 


0.00, 539 140 1465 
ian 12.86. 292 4149 1300 
coe 48.53 155 4148 1180 


This effect was ascribed to a reaction with oxygen. Though the concentra~ 
tion of oO, at 1074 mm Hg doee not affect the surface tension of Sn, the Ti 


admixture acta as a getter and adsorbs oxygen which, in turn, lowers the 
gurface tension. The iridescence nbserved is also indicative of a reaction 
with oxygen. Experiments with ea Ni-Ti alloy in hydrogen have shown that 
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1600 B127/B203 
1.1600_ / 
AUTHORS : Yeremenko, V. N. and Nizhenko, vy. I. 
TITLE: Effect of titanium admixtures on the surface tension of 


nickel and cobalt and on their interfacial tension with 
aluminum oxide 


PERIODICAL: Zhurnal fizicheskoy khimii, v. 35, no. 6, 1961, 1301-1306 


TEXT: The present paper deals with the effect of titanium admixtures on 
the surface tension of Ni and Co, which metals are used in powder netal- 
lurgy as binding agents for titanium carbide, titanium nitride, or 
titanium boride. The surface tension ig determined by the method of the 
drop lying on a horizontal base. For the alloys, 99.99 # pure Ni and Co, 
ag well ag titanium iodide with less than 0.07 % impurities, were fused 
together in the arc furnace. The tables of Bashforth and Adams in a 
modified form were used to caloulate the surface tension. Besides, a new 
table was compiled with the values @ in direct dependence on x/e of the 
drop (Fig. 1) at g=60°. The function ras @ = b2/8(2x)2. The surface 
tension o was calculated from o = 6(2x) Qs. fhe error of measurement was 
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s/076 61/055/006/007/013 
Effect of titanium admixtures On... B127/B203 
3.5%. In the syatem Co,To,Al,0x, the study was conducted in vacuum at 


101074 mm Hg and 1660°C. The titenium content ees 1.96 %. Titanium 
admixtures of 0.23 g-atom/) and more showed no effect on the surface 
tension. With 0.05 g-atom/l Ti, the interfacial tension at the boundary 
Co - 41,0, dropped by more than 1000 erg/cem. The adhesive power increased 


simultaneously with the reduction of interfacial tension. Thus, 4 
considerable interaction between alloy and 41,0, base took place. in the 


system Ni,Ti, and Al,035 the same results were obtained ag for Co. Ata 


vacuum of 1-1074 mm Hg, the specimen was always covered with a thin, but 
noticeable oxide layer during the experiment. The sane phenomenon 
appeared in the case of BeO instead of 41,0, as a base; likewise, in 


higher vacuum obtained by freezing the vapors of the oil diffusion pump 
with liquid Ny: On addition of Ti, a reduction of the Ni surface tension 


was observed. All this changed abruptly if the experiments were made in 
Hy atmosphere. In this case, no activation by Ti on the interface Ni - gas 


‘gaa observed. The interfacial activity increased at the same time. The 
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Effect of titanium admixtures on...’ B127/B205 


same occurred by melting the specinen in Hy mediun, and subsequent separa- . 


tion of H, by evacuation. In the system Sn, Ti, Al,0,, 2 high surface 


2°53 
activity of titanium was observed at the interface of the liquid Sn. This 
effect is explained ‘y the adsorption of 0, residues from the vacuun by'Ti. 


0, causes the surface activity. Adsorption of Ti at the netal ~ 41,03 


interface. In the Ni and Co system, Ti develops higher interfacial ~ ‘ 
activity due to high formation energy ‘of the lowest Ti oxide. With the 
use of the Gibbs adsorption equation, the excessive Ti concentration at. 
the interface metal - Al 0, was calculated (by graphical differentiation of 


the curve). Fig. 4 shows: the results for Co-Ti and Ni-Ti on 41,054 eIn 
the maximum of the curve, the corresponding thickness of the adsorption 


layer is 2.7°107° em. It is assumed that the lattice nodes occupied by 
0 fons are the active centers of adsorption of Ti atoms on the Al,03 


surface. In maximum adsorption, every Ji ig bound to an 0.’ The authors 
ss mention joint papers by vy. %. Yeremenko with Yu. V. Kaydich end 
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A. A. Nosonovich: Slektronika, no. 4, 136, 1959; Zh. fiz. khimii, 34, 
1186, 1960. There are 4 figures, 2 tables, and 11 references: 8 Soviet- 
bloc and 3 non-Soviet-bloc. The most recent reference to the English- 
language publication reads ag follows: Kingery 7. D., J. Amer. Ceran. - 
Sog. 37, 42, 1954. , . 


ASSOCIATION: Institut metallokeramiki i spetaial'nykh splavov (Institute ,. 


of Powder Metallurgy and Special Alloys) 
SUBMITTED: | September 25, 1959 
Fig. 1: Diagram for calculating the 


surface tension from the form of the 
drop. 
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| AUTIIORS Yeramenko, VeNe, Nishanko, V.l., Levi, Nolo, and qr 
my Re Bogatyrenko, B.B ‘ eae oe 
| q@armgt «—-—-—«s Surface tension of liquid alloys of binary metalic syne 2 
beh os ie tems heving maximum on the liquidus curve . ae 
; A] 


_«- PERIODICALS Uinainskty khimichaskiy zhurnal, ve28, noes 1962, eee 
. . ' 600-505 ae Se aa ae 
" gay: Ghe surface tension and the density of liquid alloys of nick-;.. ™. 
‘-el with aluiinum at 540% and nickel with berilium at 1500°C wera == 
datermined. It was found that the formation of the alloys in the bgt 
studied aystema, is accompanied by chemical interaction which causes | . 
. decreasing, of volume and negative deviation of the isotherm of the . 
. gnaci£ic volumes from the additive valuese : 
the analogy between the type of diagrams: surface tensicn/composit- © 
fon and the diagram of etate is stated. The compound NiBe is in« 


ee 
° 


| aetive toward bothe the componente of the eyaten. The, compound NiAL ae 
Cord afew DO aka a oe 
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| pumHoR: Yeremanko, Ve Me; Nishenka, Vee. 


£ nickel based alloys 


" UETLE: Surface properties o 
souRcE: AN UkrS&R. Inetitut matallokeramikt £ epetaial ny*kh splavove 
votsessakh poroshkevey metaliurgif (sur- 


Poverkhnostny*ye yavie.fya v rasplavakh i p 
le and processes in powder matallucgy}. Kiev, 


| face phenomena in liquid meta 
Izd-vo AN UkrSSK, 1965, 97-10 


TOPIC TAGS: surface property, 
surface, nickel, aluminum oxide, sur 


alloy 
“gRSTRACT: The results of the d with diagrams of conditions 
for the sama systems The authors concluded other of surface tension 
, as well ae the Liquid 


for alloys in a system with inorganic solubility in the solid, 
state, was given Zhukhovitskiy, ZhFKh, vol. 18, 


by thukhav itskly‘s equation (A. A- 

1944, pe 214) for an {deal solutfon (nickeL-copper) « In the binary Liquid systems 

examined, the component with the least surface tension had an active surface rela- 
gurface tension in these systems 


tive to the second component. The lowering of the 
{efon which corresponded to the monotectic point 


es practically ceased in a compos 
acd Y/2 sige 


powder metallurgy, infusible 


nickel based alloy, 
binary alloy, copper coutaining 


face tension, 
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coordinate (nickel-sflver}. Surface tension in « nickel-chromium system was studied 
and the tsotherm of the surface tension showed « very alight deviation of the sur~ 
face tension in alloys from the additive valves. It was established that in systexs 
with maxima on the fueibilf{ty curves corresponding te the congruently melting 
electron compounds having an electron concentration of 322, extrema points in tic 
form of a maximum (nickel-beryllium) or a point of bend (nickel-aluminum) were ¢cc- 
tected on the {sotherme of surface tension. In the nickel<tin system, such points 
‘were not detected although the {sotherm in the region of the composition of the 

. @lectron compound Ni3Sn having an electron concentration of 1.75 had an abnorn.' 
path. Orfg. art. has: 12 figures. 


“ASSOCIATION: Institut metallokeramiki i spetsial'nytkh splavov AN UirSSR(Institute 
of Powdar Metallurgy and Special “Alloys, 4X Wier SSR) . 


SUBMETIED: 23Nov63 © | ——-~dDATE ACQ: = 16Apr64 ENGL: 
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Surface properties of Ni-Au-41203 liquid alloys. Zhur.neorg,khin. 
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YEREMENKO, V.N.; HIZHENKO, Vel. 


Surface properties of nickel~besed liquid alloys. Part 1, Effect 
of silver-om the surface tenaion of nickel, Ukr, khim, shur. 29 
| no.21t1157-1160 °63. (MERA 16:12) 


1. Institut metallokeramiki 1 spetsial'nykh splavov AN UkrSSR. 
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AUTHOR: | Wishenko, ¥-I~¢ Yerenenko, V. KX. 


TITLE: On the surface active additions in liquid matals 
“SOURCE: Poroshkovaya matallurgiya, no. 2, 1964, 11-18 


 €OPIC TAGS: liquid metal, addition, surface activity, aublimation, malting tem- 
_ perature : 


ABSTRACT: In thie paper the authors discussed the criterfa of surface activity. 
The differences in the specific heats of sublimation of the dissolved substance and 
. solvent, as well as the differences cf full potential barriers,.are proposed as new 
eriterfa. They graphically present relationships between the specific heat of sub- 
limation and the melting temperature of the metals, the specific heat ~€ sublimation 
and the hardness of the metale, the total potential barrier and the free surface 
energy, the total potential barrier and the melting temperature, and the total pom - 
tential barrier and hardness. Properties of the elements used for evaluating the 
relfability of the criteria of surface activity fn the matal systems are presented 
tna table. ‘This relfebility was checked by experimental data of over 100 metal 
.systens. The best criterfa proved to be the difference between the free aurface 
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.} dissolved 
energies, full potential barriers and specific heats of sublimation of the 
esl ae and the solvent. To verify the reliability of the criterfa, {t fs necesa~- 
‘ary to obtain experimental data and ensure for the purity of the materfale used. 
‘Orig. art. hass 1 table, & figures and 3 formulas. 


' ASSOCTATION: Tascitut robles materfalovedenfya AN SSSR (Institute of Metal 
' Behavior Problema, AX ] 
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AUTHOR: Yeremenko, Ve Kez Nishenke, Ve. Ie 


NAR y 
TITLE: Surface properties of liquid based 
i. . The Ni-Ga-Al, 05 mae ne 


SOURCE: Ukrainskty khimicheskiy churnal, v. 30, uo. 2, 196k, 125-152 


TOPIC TAGS: Liquid nickel elicy, nickel tin elloy, metalloceramtc 

Property, surface tension, density, density temperature Rantton. tgasttic iain 

eaten: michel, surface tension temperature function, tin, surface active i 
ve, © 360s Ni, Sa,,5 capillary property, refractory, nickel tin alumina 

system, wetting ability, refractory wetting 


| ABSTRACT: Surface properties are very Significant {fn the process f 
cerenice. Experimental studies were therefore made of ths bictane eoceetite ce ae: 
quid alloys based on nickel at the interface vith the gas phase end with the 

interface in contact with the surfaces of refractory materials... The density and le 

: of Ifquid alloys of the Ni-Ga system were detersined.’ > 
isotherm of these alloys at 50 and 1500 C showed « significant; 
i rs ’ $ : § 
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ACCESSION WR: APQOCLOTS 
deviation from additive valies. The dénett 
= 7 : ity-temperature relatfonsh! L 
a Ta aris ximated by the equation: ¢ - 7.78 - 0.0006(¢-1455) ela me inte 
hetieton teekt “aS determined in the 1500-1790 C temperature interval; the eurt, 
(helsoc)eneine Te relationship {s described by the equation: ¢« LS -@ ried 
- peas + Yor Sn the gurface tension-temperature function is described by 
ones 9,092(¢-800)ere/ ms The surface tension at 1500 C of various alloys 
ng Ni,6a and Ni,Sn,) of the Ni-Go system was also determined. The devia~ | | a3 
{ 


tion of the surface tension-concentration {soth 

oe erm from the feothe 
os ee is explained by the retention, in the liquid etate, of spe en aie 4 
ee orresponding to the intermetallide Ni, On. The effect of the addition of upto '* 


Ca 


‘1.0% Sa ou the surface tensica of Ki and on f 
she , on ite interphase tension at the inter- « 
face with Al,0, was investigated; Sa {n mall amounts fe « surface active additive. 


| The wetting of ALO, with L{quid Mi-Ga alloys was deterained by measuring the angle 
Of contact on Al.0,. The capillary properties of these Ni-Ga élloys was determines’ fa 


: ois ' : clove j 
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/ AUTHOR: Wizhenko, Vs 1.3 Yeremenko, V. I.; Sklyarenko, L. I. 
TITLE: Use of the lying drop method to determine the surface energy and density of 
i liquids that wet the substrate material 


‘SOURCE: Ref. zhe Metallurgiya, Absa. 9A51l | 
REF. SOURCE: Sod. Poverkhnosts. yavieniya v resplevexh 1 voznikayushchikh iz nikh 
|tverd, fazakh. Wal'chik, 1965, 211-215 | 
| 
1 OPIC TAGS: surface property, liquid property, surface energy, fluid density measure-, 
jment, calcium fluoride, copper 

{ 

! 

| ABSTRACT: It is shown thet the lying drop rethod can be used for an exact determina~ 
| tion of the surface energy and density of liquids by forced fornation of a symmetrical; 
| arop of the wetting liquid on a substrate even at contact angles less than 45°, Tne | 
i method wes verified on Cal. and Cu. Tne data obtained agree with the earlier deter- 
‘ inations. 4% illustrationé. Bibliography, 11 titles. (From RZ Fiz.) [Tranalatioa | 
of abstract] , 
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AUTHOR: Yeremenko, V. Nej Nizhenko, ¥. £43 Sklyarenko, Le I. 
TITLE: Gurface properties of chrome-nickel elloys 
SOURCE: Ref. za. Metallurgiya, Abs. 9Akk 


REF, SOURCE: &b. Poverkhnost. yavlentya v rasplavekh f£ vornikeyushchikh iz nikh 
tverd. fazakh. Nal'chik, 1965, 297-302 


SOPIC TAGS: surface property, surface tension, Nichrome alloy, temperature dependence, 
molten metal 


ABSTRACT: ‘The surface tension o and the density of nichrome alloys were investigated 
by the large-drop method in « helium atmosphere es a function of the temperature and 

concentration. The chromium reduces the o of liquid Ni, especially when the chroniu 
content exceeds 10 at.%. A minimum is observed on the isotherm of co at concentrations 
near 50 at.% Cre A study was made of the temperature end time dependence of the ccn~ 
tact angle when Al,0., is wetted by molten nickel or Cr-Ni. The best adhesion charac- 
teristics in the ce % melt + A1,0 system is possessed by nichromes containing up to 
30 ate% chromiua; with further tactease of the chromium content, the temperature at 

wnich the contact angle becomes minimal increases. Therefore nichromes conteining up 

es 
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AUTHOR: Yeremenko, V« N. (Kiew); Nizhenko,g V. Ee (Kiew); Skiyazenko, Le Ie (Kiev) a 


ORG: none 


| : ( 
TITLE: Surface tenston bn density of molten alloys of the system Ni-Ga and their 
miscibility with AL sub 2 0 sub 3 sears: 


SOURCE: AN SSSR. Izvestiya. Metally,.no- 2, 1966, 188-192 _ 


TOPIC TAGS: surface tension, molten metal, nickel alloy, g2lliun alloy, aluminum 
oxide, alloy phase diagram, metal property, specific density, specific volume 


ABSTRACT: This report shows that of) the jaotheru of free aurface cise 
(oe } of alten alloys of the syatem’Ni-Al ‘there ig @ clearly pronounced 
point of inflection corresponding 4a composition to the congruently melt- : 
ing intermetallide NEAL.  GalliumVie an analog of akuminum and therefore : 
it wae of intereat to atudy the surface properties of the Ki-Ga syaten and 
to compare them with the phase disgred. ; 
; The tenperature and concentration relattonakips of the density of 
‘alheys in the Ni-Gsa syatem were determined. It was eatablished that 
‘gpecifte volumes of alloys both in the molten and in the solid atates differ 
abarply from additive values. | 
The temperature and concentration relationships of the free «urface | 
energy of molten alloya in the Ni-Ga system were atudied. 
It was shown that the {sothers plotted from experimental date pesaes 
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‘| TITLE: Temperature dependence of the free surface energy of molten iron 


SOURCE: Ref. zh, Fizika, Abs, 9E92 


REF SOURCE: Sb. Poverkhnostn. yavleniya v rasplavakh i voznikayushchikh iz 
nikh tverd, fazakh, Nal'chik, 1965, 287-292 ; 


surface energy, surface energy 


ABSTRACT: The surface tension (s} of molten iron in the 1540=--1750C tempera- 
ture range is measured by the lying-drop method. The object of the investigation 
was carbonyl iron, annealed in hydrogen at 1000—1200C and remelted ina 107 
mm Hg vacuum. Consideration of all possible measurement errors leads to the 
expression d= 185642,3-0,232.0,02 (¢ 164) | The thermodynamic 
characteristics of the molten iron surface are computed from the data of o and 

djatf  . A, Vertman, [Translation of abstract] (NT] 
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| £)| AUTHOR: Wihenskfy, Aso; Khriman, S. S- oe 
ORG: Institute of Electrodynamics, AN UkrSSR (Institut elektrodinamiki AN UkrSSR) | 
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TITLE: Design of a temperature stabilized reference voltage source using a Zener | 
dlode 


SOURCE: AN UkrSSR. Preobrazovaniye i stabilizatsiya elektromagnitnykh protsessov 
(2onversion and stabilization of electromagnetic processes). Kiev, Naukova dunka, 
1365, 155-160 


TOPIC TAGS: voltage stabilizer, Zener diode, temperature stabilization, thermistor, 
voltage reference | 


ABSTRACT: A design procedure for a temperature stabilized voltage reference circuit 
is given. The addition of a compensating circuit to a Zener diode considerably im- 

proves its performance as a voltage stabilizing element. Figure 1 shows the circuit. 
The reference voltage is developed across the Zener dicde D. The emitter follower en 


ing transistor Q1 is driven by the reference voltage. The input impedance of the 
| enitter follower is high and the output impedance is low; thus the loading on the re- | 
' ference diode is much reduced, as is the effect of the external lead across the out- | 
put of the emitter follower. The performance of the reference diode can be expressed |. 
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1 AGC NR: AT6020430 
in terms of the stabilization coefficient 


Ky which is the ratio of the relative 


| 
change in the supply voltage to the relative 
change in the reference voltage. This co- 
i efficient can be given in terms of ciroult 
| {3 parameters as 
| 
| 
| 
| 


| a ee 
U Ry R, t Ry 


where R, is the de resistance of the Zener diode, and Ry is the dynamic resistance of 
the Zener (20 ohas for the particular unit). Under given conditions, Ky turns out to 


| be 500, i. @., a 20% change in supply voltage (nominal 16 volts) causes 0.04% change 
| in the reference voltage. The experiments indicate that the primary error sources dur 
| ing the operation of the stabilizing circuit are the dependence of the reference ee 
| voltage and the emitter-to-base voltage of the transistor on the temperature. By | 

} 


adding a thermistor Rp to the emitter load, these errors can be effectively compen- 


¢ . 
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sated for. The following expression for stabilization of the output reference volt- 
age U; is derived: 


Au, a : R,R, AR, | 
T ~ Re+ RJIRAR, +R, + Re) + (Re + RN 


For given values of Ro, Rp and Ry, the value of R, can be calculated assuming a desir=- 


ed value of voltage stability. This circuit was seca over a temperature range of 
10 to 50°C and proved to be stable within 0.02% over the total range--an improvement 
by a factor of 166 over the performance of an uncompensated circuit. Orig. art. has: 
146 foraulas, 1 figure. 
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{acc NR Ap7004255 (AJ SOURCE CODE: UR/0432/66/000/002/0028/0030. 
j AUTHOR: Nithenskfy, A. Dy Khrisman, S. 8. (Candidate of technical aciences) 

| ORG: none 

TITLE: High-accuracy seaiconductor stabilizer ‘ 

SOURCE: Mekhanizatsiya 1 avtomatizatsiya upravleniya, no. 2, 1966, 26-30 

| TOPIC TAGS: semiconductor sabibicen? current stabilizer, current stabilization 


ABSTRACT: Tha developement (at the 

Institute of Electrodynamics, AN UkrSSR) 

of a high-accuracy current stabilizer ; 
based on a voltage-regulating Si (Zener) 
diode is reported. The distinguishing & 
features of the circuit used (see figure) 83 
are: (1) A high-input-resistance emitter > 
follower is amployed as a load of the 

Zener diodes this enhances the stabiliza- 
tion factor of the circuit; (2) & 
temperature compensation of the refference 
voltage in the output cirault of the 

emitter follower is used; the compensation 
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ACC NR: APT004255 


circust is designed from temperature characteristics of the Zener diode and the 

emitter follower. In the figure: f - controlling transistor, 2 and 3 < two-stage 
transistorized amplifier, 4 - emitter follower, D ~ voltage-regulating D@0S Si dicde. 
Experimental data: Voltage variation of 0.02 is caused by a temperature variation =2 
of 10--50C; stabilizer error of 0.% is caused by a supply-voltage variation of 

+ 20%; a load variation of 0.1150 ohme causes a stabilizer error of 0.0%, after 

a continuous 10-hr operation, the stabilised current differed by £ 0.04% from the 

current obtained after a 1§-min operation. The above atabiliser has been in 

operation sinca 1963 in an automatic differential calorimeter outfit. Orig. art. has: 

1 figure and 1 formula. a Ji : 
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AUTHOR: Nizhenskiy, A, S.; Khrizman, S. 5. 
TITLE: High-precision semiconductor current regulator t ‘ : 


SOURCE: Ref. zh. Elektronika i yeye primeneniye, Abs. 11V165 


REF SOURCE: Mekhaniz. i avtomatiz. upr. Nauchno-proizv. sb., no. 2, 1966, ! 
28-30 


TOPIC TAGS: current regulator, transistor, cascade amplifier, voltage regulator 


ABSTRACT: A current regulator, developed at the Institute of Electrodynamics, 
AN Ukrainian SSR, was assembled using a circuit with a regulating transistor, 

a twin-cascade d-c amplifier, and a reference-voltage source with a silicon 
stabilitron tube connected in series to the base circuit of the output-emitter 
repeater. A variable standard resistance and a load resistance are connected to 
the emitter circuit of the regulating transistor temperature compensation, accord- 
ing to the condition cited, is accomplished with the aid of a network consisting of 

a linear resistance and a thermoresistor connected in parallel to the reference — 


f UDC; 621. 336,.722.1_ _____——, 
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voltage divider. For insuring temperature stability, a reference stabilitron tube, 
the emitter repeater transistor, and the thermoresistor are placed in a heavy 
thermostat of red copper. With a temperature change from +10 to +50° C, the 
reference voltage showed a change of about 0. 02%, With a change in line voltage 
of + 20, the load resistance changed within the limits of 0,1—150 ohms and the 
output current showed a change of <.0.04%, The voltage regulator has operated 
ina differential-calorimeter circuit since 1963, With an uninterrupted operation 
of 68 hr per day, the current instability has not exceeded +4.1%. The bibliog- 
raphy contains 3 titles, (Translation of abstract] {NT} 
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{meni S.M. Kirova. Submitted May 11, 1965. 
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I.P., kand.tokhn. nauk; KITGARTS, L.B., kand.tekhn. nauk; SHIFRIN, M.A., 
kand, tekhn.nauk; PETROVA, V,V,, rod.isd-va; TSMEINA, Ye.b., tekhn.rad. 


€Tenporary instruction on the technology of making prestressed re- 
fnforced concrete construction elementea] Yrerennaia instruktsiia po 
tekhnologil izgotovlenifa predvaritel'no napriazhennykh shelezobe- 
tonnykh konstruktsii, Moskva, Cos.icd-vo lit-ry po stroit., arkhit. £ 
stcoit.materialam, 1959. 255 pe (MIRA 12:12) 
(Continued on next card) 
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BERDICHEVSELY, @,2.---(cont tinued) Card 2, 

. 1, dkadenfya stroitel'stva £ arkhitektury SSSR. Enstitut betona 
i shelezobetona, Perovo, 2. Wauchno~Lesledovatel' skiy institut 
betona i zhalezobetona Akademil stroitel‘atva 1 arkhitektury SSSR 
(for dvordev, V.V.Mikhaylov, Berdichavekty, Bulgakov, Vasil'yev, 
Dmitriyev, Yevgen'yev, E.V.Kikhaylov, Kulin, Svetov, Frenkel? , 
Belobrov, Matkov, Mitnik, Sklyar, Shilov). 3. Nauchno-iasledovatel'~ 
skiy institut organizateii, mekhanizatell i tekhpomoshch’ Akadanii 
stroitel’atva 14 arichitektury SSSR (for Madenko, Nizhnichanko, Fi- 
lippova, Mizernyuk, Sheynfel'd). 4, Nauchno-fesledovatel'skiy inati- 
tut Glavmospromatroymaterialov (for Balat'yev, Barbaragh). 5. Hauchno- 
issledovatel'akiy institut po atroitel stw Minstroya RS¥SR (for 
Mitgarts, Shifrin). 6. Deystvitel'nyye chleny dkadenii atroitel'stva 
i arkhitektury SSSR (for Gvozdev, V.¥.Kikhaylov). 

(Prestressed concrete) 
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posobie dlia zacchnog: po wysheni ia evaLIPike 
zhenerno-tekhnicneskikh rabotnixoy, Los 
zaochnyi streitel'myi tekbnikum, 1963. 
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Separation of indium from waste products of zinc produt- 
: ae : Hon. Tl. Hydgrochemical beneficiation of indiam raw ms- 
é : . terial. “atnite  Zapishe Insi. Khior., Akad. Nauk. 
me : Ukr. RKB REM ; in Rossian, 83; in English, 
eae) "The. ext, of In from waste products of zinc re~ 
‘fining requires extensive prepr., but eventually the waste 
_can be developed in a continueus source of In.° Digestion 
: : lof waste products with Hi50. and subsequent ppta. of fn - 
. with other colored metals on metallic rinc appears to be the * 
- mast favorable method. In leaching of the material with i 
clnsufficlent amounts of 10% HeSO.. In goes in sola. even {nj 
' “presence of metallic Zn and fosses of up to 35% In Into 
ie : ‘goln. have been observed. Use of a to 30% sols. of | 
usa H,SO, and material of fess than 50 mesh (U.S. Standard)” 
‘assures complete extn. of In. The content of In in the t 
‘concentrate is about 6 times that of the raw material. The A 
foln. can be used for commercial cecovery of In, Cd, and 
_M.-Q. Holowaty 


other elements. | 
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MITTUREVA, %.T.; KEZHBIEK, 4.2. 


Faater method for deternining gellium in the by-producte of sinc pro- 
duction, Ukr khim.ghur. 24 n0.6:790-793  '58. (MIRA 12:3) 
(Gallium--Anatysis) (Polarography) (Bhodamine) 
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AUTHORS: Wizhnik, A. Te, Chaus, I. Se SOV /715=14-1-6/32 
> PITLUs On the Guestion of a Polerographic Method for the "ie 


Determination of Indium (K voprosu 0 polyarograficheskon .° 
metode opredeleniya indiya) 


(assy annliticheskoy khimii, 1959, Vol 14, Nr 1, oP 37-40 
USSR 


Among the methods for the quantitative determination of indiun, 
the polarographic method is now the most widely employed. This 
method calls for the complete separation of copper and cadmiun, 
as the half-wave potentials of these elements are very near to 
that of indium. For the determination of indiun in industrial 
products containing one-hundredth percentages of indium or more, 
the authors suggest the analgem method for. the preparation of 
the solutions. The initial solution, which besides indium 
contains 20% of free sulfuric acid or an equivalent quantity of 
other sulfates, is worked up with zinc amalgam at normal 
temperaturee All elements causing disturbance to the 
polarographic determination of jndium are removed fron the 
soluvion, while indium is maintained in the latter. 
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Sodium chloride or another soluble chloride (atout 10): o- 
weight of solution) is added to the purified solution, and 
indium is then polarosraphed. ‘che addition of Hnvl aficets 4, 
normal reduction of indium ions in sulfuric acic solutions, 2. 
which the polarographic wave of indium docs not take plsce 
without the chloride addition (Refs 13-16). The cause for th: 
retarded reduction oi indium ions in sulfuric neic solutions 
Lies in the formntion of complex anions of indium. Yhie wrocecs 
is independent of the nature of the cation of the sulvates 
introduced (hydroen o> metal). The half-wave potential cf 
indium in hydvochloric acid solution amounts to -0.597 ¥ 


(with respect to a saturated calomel electrode), whereas it is 
-1.06 V in sulfuric acid solution, end that of cadmium in 
culfuric acid solution is -0.642 V. Ine creat difference in the 
potentiel values permits the complete separation of indium and 
cadmium in sulfuric acid solutions by the eid of sinc analgen. 
As, Sb, Bi, Cu, Tl, Ge, Sn, Ti, Fe(III) and some other elements 
are reduced by zinc amalgam. Higher valency elements are reduccc 
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On the Question of @& Polarographic Nethod Sov /15-14-1-6/32 
for the Determination of Indiun . 


to lower ones. (Fe(III), v(v), cr(¥I), Mi(Iv) ). ghe new 
mothod elaborated ia accuretely described. It was tested on 
several jndium-containing raw materials. The results are 
described. There are 4 figure, 2 tables, and 20 references, 
16 of which are Soviet. 


ASSOCIATION: Institut obshchey 4 neorganicheskoy khimii AN USca, .iyey 
(Inntitute of General and Inorganic Chemistry o: she aS UkrSSR, 
Kiyev) 
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Amalgamation uethod for the production of spectrally pure, 

. Ukr khimegchur. 25 10,.12138-140 '59. 
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1. Institut obshchey {£ neor anisheskoy khinif AN USSR. 

. (Amalgamation) Linc--Electroneteallurgy) 
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s/073/61 /o21/002/003/004 
pi101 p208 
AUTHORS: Hichoiks A. Te and Bykov r Ke ‘= 
TITLE plectrochemicel atudy of indiun-bisauth analgea 


y khimicheskiy ghurnal, ¥° 27, no- 2, 19615 471-115 


extraction of indiua from 


jin the ¢ora of analgea in the presence of 


PERIODICAL: ykrainski 


tailings ° on-ferrous metalluray 
bismuth. For this purposes the pehavio of in the ternary system 
In-Bi-Bg *e6 atudied- quilibriva potential of In-Bi- amalgam *488 £ iret 
measure at 0. / 2, 48°C The analgen gurface wes 2.6 cm°§ platiaua "as 
Ly an 10 g/l Hel: X 


with pure 


oorrespondice to the compounds In, 

jndium ame ga and {In-BL algan oath the same 4ndiun content confirmed this 
reeult. the maxigua gevietion of the potential of In-Bi amnalgem 38 com- 
card 1/6 


APPROVED F 
OR RELEASE 
:T 
uesday, August 01, 2000 CIA-R 
-RDP86-00513 
RO011373 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 


Sanh o : Lee 
Beh A oot : : + ioe Oo eels ARP a oe a 


CIA-RDP86-00513R001137: 


21878 
3/073/61 /027/002/005/004 
Electrochemical atudy ..--- B101/B208 


pared to pure in amalgam was 0.022 vy it was assumed that the interaction 
between In end Bi in Hg would not considerably influence the electrodeposi- 
tion of indium. This as studied experimentally with amalgam having a ratio 
of 47 : 535 corresponding to In,Bl» and 65 : 35» corresponding to InBi. A if 
15<4 om platinum plate served as @ cathode. The current density was 

0.04 a em? , and the terminal voltage 4 v. Amalgam and electrolyte 

(10 g/l InCly, 75 g/l HCl) were stirred with 250-300 rpm. Fig. 5 shows the 
change of the anode potential. It could be seen from this and from the 
analysis (determination of In in amalgam and electrolyte polarographically, 

and of Bi by spectrum analysis) that about 99% In may be obtained from an 

In-Bi amalgam. Electrolysis wes finished as soon as the thiourea added to 

the electrolyte indicated the dissolution of Bi in the electrolyte by & 

yellow ccloring. The electrodeposited indium was investigated by spectrum 
analysis. It contained 0.018-0.020 wth of Bi. Fig. 4 illustrates the effect 

of Bi on the limiting of & 1% In amelgen. fhe reduction of the limiting 
current in the presence of Bi may be explained by impeded diffusion of the 
indium atoma in In-Bi-Hg. There are 5 figures, 1 table, and 9 references: 

6 Soviet-bloc and 5 non-Soviet-bloc. The 2 references to English-language 
publications read aa follows: Ludwick Maria Thompson, Indium, New York, 
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1950, 20; W. M. Spicer, G. I. Banick, J. Am. Chen. Soc-, 75, 9, 2268, (1953). 


ASSOCIATION: Inetitut obshchey 4 neorgenicheskoy khimii AN USSR 
(Institute of General and Inorganic Chemistry, 4&3 UkrSsR) 


SUBHITTED: August 7, 1959 
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AUTHORS : Nizhnik, A.T., and Bykova, MI. 


ram cece ete rere 


TITLE: Electrochemical investigation of the system of 
gallium-zinc-mercury 


PERIODICAL: peers prikladnoy khimil, ve 34, no. 7, 1961, 
1554 = 1561 


"UXTs Metallic gallium obtained from residues during Pb and Zn pro- 
duction always contain the latter as an impurity. The difference 

in the potential of zine (-0.76 v) and gallium {20.52 v) suggest 

the possibility of electrolytic separation of the two netals. The 
present work deals with the possibility of electrolytically sepa- : 
rating zinc and gallium and also with the optimum conditions under K 
which this separation can take place. To carry out the investiga- 
tion metallic Ga, Zn and Hg were used of following purities: Ga = 
99.99 % with trace impurities of Al, Zn, Pb and Cus Zn ~ 99.999 %; 
mercury was purified by method employed in polarography (polaro- 
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graphic analysis). The polarization curves were obtained by the 
usual compensating method, the measurements taken on the potentio- 
meter system M-1. The proportional volume ratio of amalgam and s0~ 
lution was 1:10. All measurements were done at room temperature 

| (j~, 20°C). The gallium estimation waa done colorimetrically. “he 
data obtained on current density and its effect on the cathodic 
and anodic potential of zinc and gallium amalgam in 1 N H9S04 is 
given in Fig. 1 of 1N HCl in Fig. 2. From this data it may be seen 
that the polarization curves of zinc and gallium amalgam in H2S04 
and HCl solutions are similar. Zn is seen to be more positive than 
gallium on the cathodic side and the cathodic potential of Zn/H¢e 
at current density of 100 mA/em2 is equal to -1.5 v while Ga/He 
potential was -1.6 v (in respect of N.K.C.). Similar relations 
hold for the anodic process where for the same current density, 
the zinc potential was 0.74 v and gallium -0.47 ¥ (in respect of 
N.K.C.). Here zinc is seen to be more electronegative than galliun. 
These relations suggested the possibility of electrolytical sepa- 
ration of two metals. The author then briefly describe their in- 
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vestigation on stability of Zn and Ga amalgams in respect of H2504- 
The results show that the gallium amalgam ia more stable than zinc. 
After 3 hours the transfer of gallium into 2N HoS04 golution is 
0.5 % hence the small solubility of Ga amalgam in pe explains 
the absence of gallium on the Hg cathode. Composite polarization 
curves, of Zn and Ho and Ga and Hg were recorded as well as the 
individual curves. This is done by association of part of the to- 
tal current with the deposit of one of the elements under investi- 
gation, and the current density is worked out from the material 
balance of cathode and the composition of products. This approach 
4s adopted when there are weveral elements present and current is 
associated with each one. As long as experiments for the potential 
determination and electrode balance are carried out under same 
conditions, the above approach is valid. The electrolyte used was 
a 1N. H2S04 solution containing 3.33 @/1 of Zn and 2.33 g/l of Ga. ‘ 
The results indicate that the maximun quantity of gallium on ca- 
thode was 0.4 wt. %. From the individual polarization curves of 
zine and gallium, it was shown that Zn emerges at potential - l.lv 
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$/080/61/034/007/009/016 
Blectrochemical investication «+. D225/D395 \ 
and gallium at -1.45 v giving a difference of 0.35 ¥ which is suf- 
ficient for the complete separation of the metals. The actual se- 
paration experiment was investigated on 4 solution of 50 mls con- 
taining 0.05 gr Ga and 0.5 gr Zn; cathode 4 mls of He with surface 

8 cm¢; Anode Pf foil with surface 48 mm?; stirring rate 200 revs/ 
min; temperature 20°C. The results obtained are given in tabulated 
and graphic form. With the increase in acidity, starting with 2N 
HoS04 and higher, the codeposition of Ga with Zn in an amalgam 

falls sharply. A similar process occure in the HCl solution. The 
increase in current density increases the codeposition. The best 
conditions for separating were found to be: Minimum current densi- 

ty with maximum acidity, 1.e- Dy = 0.05 - 0.05 A/cm? and 2N sol. 

of HoS04. The time effect on the cathode potential is also shown. 

The deposition of Zn proceeded initially at potential 1.29-1.32 V 

and after 62 mins. the entire gn wes deposited end immediately 
followed by a vigorous evolution of hydrogen with traces of Ga. 
Practically 100 % of the Zn was deposited using 2N HeS04, 0.03 A/ 

ome Zn: Ga = 50:1 giving a current yield of Zn 65-70 % and the 
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Aa amalgam contained only 157/51 mle of-Ga. Shere are 6 figures, 3 . 
| Sables and 12 references: 8 Soviet-bloo and 4 non-Soviet-bloc. The: 
':’ veferences to the English-language publications read es follows: 


‘Le Dennis, A. Bridgeman, J.Am.Chen. Soc. 40, 15, 31, 1918; Te. s - 


as Riohards, A. Bojer, J. Am. Ohem. Soo-, 43, 275, 1921; W.M. Latimer, 


‘2, ®he oxidation States of the Elementa and their Potentials in Aque-_ we 


Sous Solutions, N.¥., 1938. _ 
VSUBMITTED: duly 4, 1960 


ne Fige 1. Effect of current density on anodic and cathodic pBtentig 
| ale of Zn and Ga amalgams in 1N solution of HoS04. ie x 


i. Legend: A - current density (mA/om?); B - potential (v); 1,2)3 - - 


| enodde curves corresponding to 1,2,5 gr.atome met/l of Hg 4,56 = . 


 gathodic curves corresponding to 1,2,5 gr. atom/l Hg. I = gallium, ~ 
Ee = ZLlNCe . ‘ ; 
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3/020/61/157/002/015/020 
\% B00 B103/B215 
AUTHOR: Nizhnik, A. T. 
TITLE: Amalgam method for the reoovery of rare dispersed metals 
PERIODICAL: Doklady Akademii nauk SSSR, v. 137, no. 2, 1961, 366-368 


TEXT: The author suggests an amalgam method cf extracting and refining high- 
purity indium end gallium to eliminate difficulties in conventional methods. 
The extraction of thallium was discussed by M. T. Kozlovskiy et al. (Ref 11: 
Tavetnyye Metally, 1, 30, 1958), and A. A. Shokol, L. F. Kozin (Ref. 12: 

Ukr. khim. zhurn., 25, no. 2, 249, 1959. The principles of the author's 
method are such: se  ovaidecanie solubility of these metals in mercury 

(In 475, Tl 45, Ga~2%; b) stability of their amalgams in aqueous solutions; 
c) no chemioal interaction between these metals and mercury; 4) overvoltage 
of hydrogen in amalgams, whereby reactions in sufficiently acid solutions 
become possible; e) intensive diffusion in amalgams allowing the application 
of considerable current densities; £) strictly observed order of transition 
from the metals of solutions into amalgem, and vice versa; g) homogeneous 
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(ideally gmoot!:; amalgam surface, and small interface separating the solution, 

thus eliminating side reactions (absorption, passivation , formation of - 

galvanic elements, etc) and guaranteeing stable potential of the aystem; h) 

aT high specific gravity of mercury and amalgams, which may lead to the accuaula- 

* tion of considerable quantities of metal in @ small volume of amalgam (~ 10 ke 
Inin 1lof Hg). The production of In and Ga is paged upon their transfer from 
solutions into amalgams by cementing on amalgans of metals whioh are more 
strongly electrone ative than rare metals, @-@-», Tl on zn| Hg or Ca/He; In on 
gn|Hg and Ga on HalHg. The metals are extracted from the developed amalgams 
by electrolytic (anodic) dissolution, the rare metal is simultaneously deposited 
on the cathode. Fig. 1 shows the sulfide separation of indium from heavy 
metals. Bi, Cu Sb, As, et al. are first deposited; by gnS additions, after that 
In is bound. The extraction of indium by Zn\He, and of gallium by NalHg are 
jllustrated in Figs. 2 and 3 (T.T.Hityureva, [.S.Chaug end Z.VeShexhter es- 
sited). Cd is cemented together with In, as their potentials are 80 close to 
each other (xp Ins -0.58, R42 Cde -0.60 v). In and Cd, however, can be quantita- 
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iively seperated from gulfates containing an excess of sulfate ions. The 
indiun otential is shifted by the formation of an indium complex anivn 
(n(30,)5) . Te. VY. Zvagol'skaya proved that hydrochloric media are most 


auitable for the selective transfer of indium from amalgen. 90% of spectro- 
acopically pure indium is,obtained on the cathode at @ current density 
between 0.05 and 0.1 a/.a°. Further experiments of the author showed that 
under an electrolyte layer mercury starts evaporating from indium amalgam 
after 5 hr at 50°C so that mercury impurities in indivm are eliminated. 
Table 3 gives the purity of indium refined by thie-method, and other types 
of indium. The purity was tested by B. I. Verkin and B. N. Aleksandrov by 
physical methods. Hence, the author concludes that the indium he refined 
ia one of the purest types, There ere 3 figures, 3-tables, and 19 
references: 12 Soviet-bloc and 7 non-Soviet-bloc. The reference to the 
English-language publication reads as follows: Ref: 18: H. Meissner, 

R. Zdanis, Phys. Hev., 109, no- 3, 681 (1958).. 
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£111/E152 : 
AUTHORS ; Nizhnik .T., and Chaus, 1.5. 
TITLE: Method for the polarographic determination of indium 


PERIODICAL: Referativnyy ghurnal, Khimiya, no.ll, 1962, 140, 

abstract 11 D 85. (In the Symposium: ‘Khim. fiz.-khim.. 
i spektr. metody issled. rud, redk, i rasscyan. 
elementov' ('Methods of chemical, physico-chemical and 
spectral investigation of rare and dispersed ore 
elements'), M. Gosgeoltekhizdat, 1961, 92-95) 


TEXT: A simplified method is described for the determination j 
of small quantities of In in industrial products.and wastes. / 
This is based on preliminary separation of the interfering 7 

elements (As, Sb, Bi, Cur T1, Se, Te, Mo, gi(4+), Fert, Cd, — 


cr(6+), V(5+)). by reduction with Zn amalgam in a sulphuric-acid 
medium and subsequent polarography of In in the purified solution. 
i-3 g of sample are decomposed by heating with a mixture of HNOs 
and HgSQ4, the liquid is evaporated till evolution of H2S04 fumes, 
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on cooling the residue is treated with water (with filtration when 
there is a large precipitate), HoS04 is added to give a final 
concentration of 20$; and cementation with Zn amalgam is carried 
out with stirring (250-300 rev/min) for 40-50 min at room 
temperature, When cementation is finished the solution is 
filtered, about 10 wt. NoCl is added and polarography is carried 
out, The method developed for the determination of In is 
considerably shorter than those which have been described in 

the literature, 


Tabstractor's note; Complete translation. | 
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AUTHORS : Nizboibw is? and Shekhter, 2+ V. 
TITLE: Study of the effect of certain impurities on the cemen~ 


tation of gallium with sodium amaigam 
PERIODICAL: Zhurnal prikladnoy khimii, Vs 39) nee 2, 1962, 295-300 


TEXT: Dependence of the rate of separation of Ga into the amalgam 
on the temperature, rate of stirring and on alkali concentration 
was first studied. The degree of cementation increased with an in- 
crease in the speed of stirring and with rising temperature; the 
optimum conditions were a temperature of 50°C, a speed of stirring 
of 400 rpm and an alke li concentration of 50 g/l. In order to inve- 
atigate the effect of impurities small amounts of Zn, Al; A8, Sb 
and Mo were added to a solution containing 50 g NaOH and 0.4 g &a 
er liter. Under the optimum conditions 10 ml of 1% Na amalgam were 
added to 50 ml of solution and cementation was allowed to proceed 
for 90 minutes. Al and Asot were not reduced by sodium amalgam; 
zinc, like Ga, was reduced by the amalgam to the metal and easily 
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3 
dissolved in the mercury. As’t and Sb . were reduced to the element, 
but did not dissolve in mercury and in the case of As, ASH, was 


evolved. Mo and V were energetically reduced +o the lower valency 
state. The consumpticn of sodium amalgam during the cementation of 
gallium in the presence of the studied additions increases in the 


series an £Sv°t € Mot Zas?* Zy?*, The presence of such elements 
does not effect the degree of Ga cementation and only in the pre- 
sence of V does the rate of cementation decrease by 10 - 20%. The 
reduction of V to a lower valency state is accompanied by a sharp 
increase in the breakdown of the sodium amalgam, but the authors 
established that cementation of gallium is possible even in the pre- 
sence of large quantities of vanadium provided there is an excess 
of the amalgam. There are 2 figures, 2 tables and 16 references: 

8 Soviet-bloc and 8 non-Soviet-bloc. The references to the English-- 
language publications read as follows: P. de la Breteque, C. Rao, 
243 4; 958, (1956); R. MacMullen, Chem. Eng. Progr., 46, 9, 20, 
1950);'A. Angel and'T, Lunden, Electroch., Soc., 99; 11, 435 (1952). 
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